INTRODUCTION
Throughout the world radio broadcasters are governed by policies and regulations States diversity was largely attempted by strictly limiting the number of licenses that could be controlled by an entity and by requirements for "public service" programming by all broadcasters.
Today, the larger U.S. broadcast groups see no reason to end the easing of ownership rules that followed the Telecommunications Act of 1996. Before the FCC they argued that "the Internet is one of the fastest growing media ever…. [D] ue to technological advances, there exists today more aveneues for the average citizen to receive information than there ever were before" 1 The hypothesis of this study is that Internet radio has added diversity to the traditional over-the-air broadcast structure. To that end, this paper measures the level of diversity being created by Internet radio broadcasters (i.e. enterprises delivering entertainment and/or news and information content as an audio stream via the Internet).
Stakeholders on both sides of this debate have asserted that the rise of Internet broadcasting has the potential to provide audiences with increased access to diverse programming; however, these assertions have been primarily based on anecdotal evidence systematically gathered data.
This study gathers and analyzes empirical evidence that provides support for the point of view that Internet radio is adding substantial diversity to the radio broadcasting industry. Diversity here is characterized as the vareity for program formats and the number of radio stations available to listeners under unrelated ownership. Uimately it finds that, by delivering diverse programming to a significant portion of the market, Internet radio broadcasters complement traditional radio and provide more overall diversity to audiences. If this the case, and assuming technological and industry developments make Internet radio programming available to a significant segment of radio audiences, regulators should consider the Internet in their analysis of the structure of the radio broadcasting industry. If the Internet is adding significant diversity to the radio broadcasting universe, regulators could further relax the ownership rules that currently govern the radio industry in many countries.
Internet Radio Broadcasting
That radio itself is a popular medium is underscored by its usage. At an estimated 967 hours per year per person, it is second only to the 1580 hours per person spent with teleivsion and greater than six times the hours spent reading newspapers. 2 For the purposes of this study, Internet radio broadcasters are defined as entities that deliver entertainment and/or news and information content as an audio stream via the Internet. These audio streams may be delivered live or archived to be accessed on demand, but in both cases the audio files were initially created as programming to be delivered to an audience of more than one.
This definition means that the downloading of individual music files using services such as Napster is not being considered in this paper. It is a distinction intended to recognize the difference between programmed radio and "static" audio and centers on the issue of control. Services that allow users to program their own play lists (i.e. juke box style services that allow users to select songs and then have them assembled in the chosen order) are not considered radio in this instance.
D I V E R S I T Y : A C O M M O N G O A L
In the United States, the Federal Communications Commission has had central to its long standing policy the furthering of diversity -never preceisely defined --in broadcasting.
In 1945, the Supreme Court counseled that the First Amendment "rests on the assumption that the widest possible dissemination of information from diverse and antagonistic sources is essential to the welfare of the public. The two principles of localism and diversity underlying the FCC's efforts to regulate radio broadcasters stem from its belief that diversity is a commonly desired objective shared, or at least cited by, almost all players in the industry. The principles that support the need for ownership regulations have been plainly articulated:
First, in a system of broadcasting based upon free competition, it is more reasonable to assume that stations owned by different people will compete with each other, for the same audience and advertisers, than stations under the control of a single person or group. Second, the greater the diversity of ownership in a particular area, the less chance there is a single person or group can have an inordinate effect, in a political, editorial, or similar programming sense, on public opinion.
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Since the beginnings of radio broadcast regulation, in the U.S. as elsewhere, the interest in promoting diversity has guided regulators and courts which have struggled to establish fair tactics but remained unanimous about the goal. 
T H E I N T E R N E T
The Internet has already had a profound effect on radio broadcasting. Radio stations are learning to re-broadcast online, new dotcoms are taking advantage of the Internet as an accessible and regulation-free broadcast environment, while players and stakeholders are putting forth arguments about whether or not the Internet should be considered in today's discussions regarding the regulation of radio.
Internet and Radio Broadcasting: The Situation Today
In 2001 
The Internet and Regulation
One proposed justification for the argument that government regulation of radio broadcasters should be relaxed is that the Internet, with its thousands of news,
6 Radio Advertising Bureau, Radio Marketing Guide and Fact Book, 2001 -2002 . New York, 2001 
T E C H N O L O G Y E V O L U T I O N S
The two technological evolutions that can be expected to play a particularly significant role in the advancement of Internet radio are mobility and broadband Internet access.
Mobility
Mobility is a central component of radio. People listen to radio precisely because it's a medium they can employ while continuing on with other activities (i.e. driving, working) and it this same trait that attracts advertisers hoping to reach listeners outside of their homes. The proliferation of mobile Internet access has the potential to broaden the base of Internet radio. Emerging technologies are enabling new broadcasters to deliver interactive radio content to mobile listeners, and this mobility is already creating new opportunities for Internet radio broadcasters to compete with traditional AM and FM stations. Mobile Internet access has the potential to create a world in which consumers can access Internet radio stations without being connected to a computer and are able to listen to online broadcasters anytime and anywhere.
New Mobile Alternatives
There are several technologies emerging in the race to deliver radio programming to mobile devices and vehicles. One of the most hyped is satellite radio. In 1997 the FCC granted broadcast licenses to XM Radio and Sirius Radio which began delivering radio programming to cars in 2000 via satellite networks. Cellular phones, personal digital assistants and even video game consoles may increasingly be wireless Web-connected, which means that accessing the Internet will no longer be just a PC-based activity.
Broadband
The second technological evolution that can be expected to expand Internet radio broadcasting is broadband connectivity. In the U.S., of the 56% of homes with Internet 
M E T H O D O L O G Y
Internet radio broadcasting is clearly a very young market. The limited availability of data regarding Internet radio broadcasting means that, to date, only a small amount of analysis has been conducted in this area.
The paper draws on data from Arbitron, MeasureCast and Realguide.com, each of which will be discussed in more detail below, as well as from the individual radio station 
Data Sources

Arbitron and Server Log File Analysis
Arbitron measures radio audiences in local markets across the United States and has recently begun providing Internet information services for the advertising and commerce-supported
Webcasting and online media markets as well as the advertisers and agencies that support it. 16 The data in this study was gathered by Server Log File Analysis is one of the most common methods for measuring Web site traffic. Every time an event occurs on a server (e.g. a request is made or granted) the server writes a record of the event in a "log file." These log files can be analyzed to produce 16 Server log file analysis does provide analysts with accurate stream counts; however it is not able to generate the demographic information about individual users that many advertisers are interested in. Also, because it is possible to alter log files relatively easily, this measurement technique does make it possible for subscribers to "cheat" the system and bolster their server ratings. A third issue associated with server log file analysis is the likelihood that Cumulative (i.e. unique user) numbers may be skewed due to the use of dynamic IP addresses or people sharing computers. This analysis does not provide an absolute measurement of individual users, but rather a measurement of individual IP addresses accessing the server.
MeasureCast and Active Event Monitoring
MeasureCast provides Internet broadcasters, advertisers and media buyers with demographic information, as well as statistical analysis, regarding their Internet radio broadcasts. 
Data Categories
In order to provide meaningful and replicable results, it was important to find accessible data points that could provide valid measurements of the diversity in programming being delivered by Internet audio providers. Format.. Format diversity, in this paper, is considered to be the variety of radio program types being delivered by online radio broadcasters. Format definitions are taken from the standard Arbitron guide used to delineate types of radio programming. By examining the range of formats being delivered online it may be possible to provide a sense of the programming diversity available online. Given that much of the concern around diversity is focused on news and information, particular emphasis is on the proportion of Internet radio broadcasting is news and information compared to music or other entertainment and other entertainment programming.
Internet Only vs. Traditional broadcaster. There are two kinds of Internet radio broadcasters: those who create programming solely for distribution over the Internet, and those who already distribute programming via traditional broadcast spectrum and are also delivering that content online. This distinction is important because it speaks to the ability of new broadcasters to compete with large incumbent broadcasters by taking advantage of the Internet as a lower cost broadcast process.
Owner. Diversity in source, or enterprise affiliation, has long been an important measurement for regulators attempting to measure market power. It is generally heldthrough not empirically proven --that fewer owners will lead to less diversity in programming. "Source diversity" is measured by the number of owners. This criterion is consistent as defined by the FCC.
Location of Target Market. One of the new categories available for study with the arrival of Internet radio is the location of the target market. Anyone with Internet access can listen to any Internet radio station, so broadcasters are not limited in reach to consumers in the footprint of their signal's footprint.
While an Internet broadcaster can, at least in theory, reach listeners anywhere in the world, many still focus their online efforts on a local audience. This is significant because it speaks to the diversity of programming being offered online. The intent of the broadcaster, in terms of the audience it believes it is reaching, will affect the content being provided (i.e. New York weather vs. Berlin weather), and so the objective of this data category is to quantify the geographical focus on the Internet radio programming being broadcast online. Language. Another data category that can provide interesting insights into the diversity offered by Internet radio broadcasters is language of the content.
Market Share
For the purposes of this study, Internet audio broadcasters delivering content online are all considered to be in the same geographic market because listeners anywhere can access them. Traditionally the market is defined according to Arbitron's geographic regions that, essentially, determine that a broadcaster is in the same market as another radio broadcaster if the same listener can access both sources. In other words, there are geographic boundaries. Online, the question of geography is different, because people are not limited to accessing online broadcasters located in their area. Broadly speaking, anyone delivering online radio programming over the Internet is therefore considered to be in the same geographic market, competing for the same audiences.
That said, gathering data about the location of the primary target audience for each of these Internet broadcasters should offer some indication of whether or not the majority of Internet radio programming is being accessed nationally, internationally, or primarily in a local market (i.e. a metropolitan area).
F I N D I N G S Format
There are both similarities and substantial differences in the types of content provided by
Internet radio, as seen in As seen in Table 3 , the 75 Internet radio broadcasters measured by Arbitron were almost equally divided between Internet-only and traditional broadcast broadcasters. The picture changes somewhat when the two groups are measured based on Aggregate Tuning Hours (ATHATH), also tabulated in Table 3 . Internet-only radio stations account for 58% of the total hours spent listening to Internet radio, compared to 42% for traditional broadcasters. This suggests, that at this stage at least, that, at this stage at least, the new Internet-only broadcasters may be more attuned to the needs of the Internet radio audience.
Ownership
There are 24 companies that own one or more of the top 75 radio stations ranked by Arbitron according to the Aggregate Tuning Hours measurement. Of these, 14 have only a single property among the top 75. As seen in Table 4 , the two largest, NetRadio and ABC Radio, account for56% of the total number of stations. NetRadio has almost twice as many properties as ABC Radio, with 27 stations.
The gap between NetRadio and ABC Radio is even greater when measured according to Aggregate Tuning Hours. As seen in Table 4 , NetRadio captures 43% of the listening hours, although it owns only 36% of the stations it captures 43% of the listening hours although it owns only 36% of the stations. The ABC stations, on the other hand, capture only 16.9% of the ATH while they own 20% of the stations.
The top four Internet radio owners in Table 4 together own 64% of the top 75
Internet stations which combine to account for 67.1% of the total ATH. Studies of licensed radio broadcasters, however, have found a higher ownership concentration Internet radio stations, yet they are account for 54% of the Internet radio listening online.
Thus, Internet-only radio station owners, according to this preliminary data, have been able to successfully compete with traditional broadcasters for a substantial share of the online audience. 
Location of Target Market
Traditional AM and FM broadcasters are limited in where their radio audiences can be located. Online, however, it is possible for any Internet radio listener to access a radio station from anywhere in the world. While data is not available to measure the location of the listeners to the top 75 radio stations measured by Arbitron, a more useful tool for analyzing the content diversity is the location of the station's target market. If, for instance, a third of the top 75 stations were gearing their broadcasts for a New York audience by delivering news, weather and traffic reports specific to New York, this would suggest that diversity in programming is being limited by the location of the top broadcasters, even though their content is available internationally.
As seen in Table 5 for this phenomenon. First, it may simply be that people with higher speed connections tend to be more adventurous online. Their faster connections mean that they can use a wider range of all Internet services than users with slower connections. In the absence of further research, it is also possible to speculate that as broadband Internet access was initially more readily available to urban dwellers, they may be more likely to listen to Internet radio from other markets regardless of their connection speed. They may be a demographic group that also has a higher than average income or education level, or who have traveled more than their counterparts with slower connection times, or may be more heavily weighted to mobile professionals or to recent immigrants, each of which might suggest an increased likelihood to listen to radio from outside their own market, egardless of connection speeds.
Language
Only one of the Internet radio stations rated in the top 75 by Arbitron delivers programming in a language other than English. This is perhaps not surprising. It would be very difficult for non-English language broadcasters to garner the broad listenership required to compete with the English language country music and classic hits stations that secure Arbitron's top spots.
A far different picture emerges upon examination of the approximately 2500
Internet radio stations listed by Realguide.com. As seen in Table 6 there are a significant number of radio stations now available via the Internet delivering programming in languages other than English. Many of the Internet radio stations listed by
Realguide.com are delivering programming in languages ranging from Thai to Lithuanian and Mandarin. While these stations may not attract the large American audiences of the Arbitron-ranked sites, the fact that they are available over the Internet does support the notion that the Internet is making available diverse programming in a way that traditional radio is not. Thus, Internet users anywhere in the world can access radio programs from almost any country and in many languages.
While it is difficult to gauge whether the delivery of one non-English language station over the Internet reflects demand, it is possible to compare this Copyright © 2001 Benjamin Compaine. All rights reserved. Internet radio stations offer significantly more language diversity than traditional overthe-air broadcasters. For example, the five Portuguese language AM and FM stations in the U.S., are available only to the audiences within range of their signals.
On the other hand, each of the 55 Portuguese stations available at Realguide.com is available to listeners anywhere in the world. In other words, one Portuguese station online potentially provides language diversity to a greater number of listeners than all five of the offline stations.
Furthermore, whereas the 12,467 traditional radio broadcasters in the U.S. represent only 11 languages, there are Internet radio stations delivering programming in 44 different languages. Most of these broadcasts originate outside the United States; however, to the listener in search of diversity the origin is of little consequence.
The lesson of language diversity is equally applicable to any national market
A N A L Y S I S
An analysis of the most listened to Internet radio stations ranked by Arbitron as well as the more eclectic offerings listed by Realguide.com provides some useful insights into the level of diversity being delivered online. There are two overarching findings that are particularly relevant from a policy perspective.
The availability of radio programming globally has been dramatically enhanced by the reach of the Internet. There are more diverse programming options available, especially for audiences in rural areas and small towns as well as smaller countries with only a few over-the-air signals available,. This programming diversity does come, in part, from the availability of Internet-only broadcasting newcomers. Even if those dotcom broadcasters were unable to compete effectively in the marketplace, however, it can still be argued that audiences would have access to more diverse programming by virtue of being 26 Broadcasting and Cable Yearbook, 2000 (New Providence, NJ: R.R. Bowker Co., 1999) . U.S. Radio Formats by State and Possession. 1999. able to use the Internet to listen to traditional stations from outside their own market.
While there may be a degree of ownership concentration among Internet radio broadcasters, this study has found that the Internet has made it possible for new players to enter the radio broadcasting market. Whereas these players may not have had the ability to win spectrum licenses and the approval to broadcast via a traditional terrestrial channel, new owners like NetRadio have been able to gain significant market share online.
Other findings in this study: 
Ownership
This analysis of Internet radio station owners does demonstrate a relative concentration among a small number of players. The top two owners (NetRadio and ABC Radio) deliver more than 50% of Internet radio listening time across the country. Given that a few owners account for a significant proportion of the national audience, it is foreseeable that they will therefore gain access to an equal proportion of advertising revenue. In short, a few large Internet radio stations are likely to account for a similar proportion of ad spending.
While there are early signs of ownership concentration, there also appears to be a steady influx of new players entering the radio broadcasting market. These new players, if they are able to survive, will represent an increase in the overall number of owners providing radio broadcasting alternatives to consumers.
Furthermore, because Internet radio stations are able to broadcast from international locations, the Internet has made it possible for stations to diversify the ownership pool without actually having a physical presence in a specific national market.
International broadcasters, then, may eventually be able to compete in the U.S. market for listeners and perhaps even advertising dollars, while U.S.-based Internet radio owners can aim for audiences globally.
Of particular note among the new influx of broadcast owners is that the most listened to Internet radio broadcaster is NetRadio. This highlights the fact that Internet broadcasting has added to the overall diversity in ownership among radio broadcasters.
NetRadio owns twice as many stations as its nearest competitor, a traditional media company.
Location of Target Market
All but one of the top-ranked Internet-only radio stations focus on national rather than local content. Most of the Internet radio broadcasters who also broadcast over the air, however, are simply re-transmitting their locally focused AM and FM based stations.
While 53% of the Internet radio stations ranked by Arbitron are targeted to listeners in a specific city, it is the nationally focused Internet radio stations that capture the majority of the listeners' attention. The Internet-only broadcasters account for 56% 
I M P L I C A T I O N S
The results of this research suggest a range of implications for radio broadcasters, regulators and listeners. The competitive landscape is being affected by the arrival and increasing popularity of Internet radio. The ability of Internet broadcasters to sidestep traditional barriers to entry is highlighted by NetRadio's high online visibility, and issues surrounding diversity and local programming are certainly worthy of further investigation as Internet broadcasters increasingly deliver global programming to audiences around the world.
The Internet has already changed the radio broadcasting marketplace and introduced new sources of diversity to audiences. With rapid advances in mobile Internet access technology and the deployment of high-speed Internet connectivity in many developed markets, Internet radio usage should continue to grow. Audiences with broadband connections are better able to access audio files and, once it becomes possible to access Internet radio stations in the car and from other mobile devices, AM and FM radio broadcasters' traditional prominence as the mobile media source may be further threatened. On the other hand, the ability to reach global audiences and the continued surge in the use of Internet radio will also create new opportunities for traditional radio broadcasters to expand their offerings and attract new audiences.
It is important to note that the implications discussed here stem from the data available in today's young Internet radio marketplace. These findings are likely to be reinforced as technology evolutions such as mobility and broadband access expand the market and generate additional interest in Internet radio. The findings would also be reinforced if this research was expanded to include a consideration of audio download services such as Napster
Competition
A clear implication of this early research into diversity in Internet radio broadcasting is that the Internet is presenting traditional radio broadcasters with a new source of competition. The Internet is allowing new competitors to enter the market and, at least so far, it is these new, Internet-only broadcasters who are capturing the majority of the listening time nationally.
What is less clear, at the time of this writing, is whether new, Internet-only broadcasters will compete effectively with terrestrial broadcasters for advertising revenue. So far Internet radio stations have not had a significant impact on ad spending.
However as ad insertion technologies improve and Internet radio use increases, it is possible that Internet radio stations and terrestrial radio stations will find themselves competing for advertising revenue.
Other, hybrid forms of audio, are also developing. On-demand community radio-essentially radio-like formats that are archived for ither download or streaming play back -may form a bridge between real time radio and recorded music and talk.
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The success of new competitors in the radio broadcasting space implies that there is an argument to be made by radio station owners for the further relaxation of government ownership restrictions. There are early signs that the Internet is allowing for competition from a new group of broadcasters.
Concentration
There are early hints of ownership concentration among Internet radio broadcasters. The net effect of the Internet to date, however, has been to expand the number of owners delivering radio programming to audiences.
Should levels of ownership concentration continue to increase, one possible implication is that this may lead to a similar concentration in advertising revenue. In AM and FM markets one measure of ownership concentration is the percentage of advertising revenue accruing to the largest broadcast owners. While share of advertising information
is not yet available for Internet radio stations, percentage of ATH is likely to be a strong indicator of each owner's ability to capture a corresponding share of advertising revenue. 
Barriers to Entry
In the traditional world of radio broadcasting one of the major barriers to entry for prospective newcomers is access to spectrum. With a limited spectrum available, new broadcasters must apply for a license to that spectrum, often a long and costly process that serves as a significant hurdle for many would-be broadcasters. Whereas access to spectrum used to be the most significant barrier to entry for new radio broadcasters, this barrier is non-existent for Internet radio broadcasters.
Instead the key barrier to entry for Internet radio broadcasters is the more universal one of gaining access to capital and workable business model. The importance of access to capital as the primary barrier to entry implies that start up, niche stations must have solid business models and the ability to generate revenue and be profitable or be otherwise subsidized.
Competitive Advantage
NetRadio's early dominance begs the question of whether Internet radio broadcasters in fact have an advantage over traditional AM and FM stations who are often slower to make the move to the Internet. Internet-only radio broadcasters are not subject to ownership restrictions, do not need to pay licensing fees, and have more freedom about the programming content they delivery. Also, because the Internet is their primary delivery channel, Internet-only stations may be more focused and more technically proficient than their AM and FM counterparts.
On the other hand, the ability of Internet-only stations to compete in the radio broadcasting arena has implications for traditional broadcasters hoping to establish a strong competitive advantage. Whereas the dotcom broadcasters must start from scratch, AM and FM stations already have a team of reporters, editors and content creators developing programming 24 hours a day. Unlike their Internet-only counterparts, AM and FM broadcasters have strong brand identities and organizational infrastructures that they can leverage on the Web. Likewise, traditional broadcasters have established, real world marketing engines at their disposal. They can use their AM and FM channels to promote their Web broadcasts and launch cross-platform campaigns to benefit both their on and offline efforts.
Local Programming
One of the key implications to stem from this research, and a good candidate for further research, is the likelihood that Internet radio broadcasting may lead to a decrease in the availability of local programming such as news, local-issues talk shows, traffic and weather. The majority of the content being broadcast by Internet radio stations is either non-geocentric in focus, or targeted at consumers in a few major centers. This means that, while traditional broadcasters are expected to deliver local content, Internet radio stations are free to create programming for people living in Atlanta, Paris, Melbourne and Cape Town. To the extent that government regulators continue to expect localism from radio license holders in the United States, Internet-only radio broadcasters may not further that goal.
CONCLUSIONS
The results, analysis and implications put forth in this study generally support the initial hypothesis that by the measures used Internet radio has added diversity to the traditional over-the-air broadcast structure. That is, audiences have access to a greater diversity of formats, channels, owners, languages, geographically focused programming and content distributors than they would if Internet radio broadcasts were not available.
While these baseline results do suggest that Internet radio has added diversity to the marketplace, it is critical to remember that the Internet radio broadcasting industry is still very young, and that economic and industry forces may affect the ability of smaller, niche broadcasters to continue providing this diversity. It is necessary and likely, therefore, that additional research be conducted to monitor this industry over time. Issues including ownership concentration, the ability of distributors to create bottlenecks to hinder diversity, the link between broadband connectivity and the use of out-of-market radio stations, the cost of bandwidth and connectivity to the consumer and the revenue models that will drive Internet radio broadcasting are thought to be particularly worthy of further study.
Overall, however, Internet radio broadcasters have already added new station options to the marketplace and provided a new source of competition for traditional broadcasters. This research depicts an increase in diversity as a result of Internet radio broadcasting. The radio universe as a whole has already been expanded significantly and positively and, as the industry evolves, this expansion is likely to continue.
